Undergraduate Research Opportunities
Program (UROP)

Undergraduate Research Opportunities
Program (UROP) 2008

Aug 6th, 9:00 AM - 12:00 PM

The Search for Ferroelectric domain structures in carbohydrate
glasses using atomic force microscopy
Louis S. Prahl
Lewis & Clark College, Department of Physics

David P. Shelton
University of Nevada Las Vegas, Department of Physics, Mentor

Follow this and additional works at: https://digitalscholarship.unlv.edu/cs_urop
Part of the Biological and Chemical Physics Commons

Repository Citation
Prahl, Louis S. and Shelton, David P., "The Search for Ferroelectric domain structures in carbohydrate
glasses using atomic force microscopy" (2008). Undergraduate Research Opportunities Program (UROP).
29.
https://digitalscholarship.unlv.edu/cs_urop/2008/aug6/29

This Event is protected by copyright and/or related rights. It has been brought to you by Digital Scholarship@UNLV
with permission from the rights-holder(s). You are free to use this Event in any way that is permitted by the
copyright and related rights legislation that applies to your use. For other uses you need to obtain permission from
the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license in the record and/
or on the work itself.
This Event has been accepted for inclusion in Undergraduate Research Opportunities Program (UROP) by an
authorized administrator of Digital Scholarship@UNLV. For more information, please contact
digitalscholarship@unlv.edu.

Louis Prahl
Mentor - David Shelton
Determination of Ferroelectric Properties in Carbohydrate Glasses Using Atomic
Force Microscopy
D-glucose was studied as a possible candidate for ferroelectric domain imaging
using an Atomic Force Microscope (AFM). The large dipole moment of
carbohydrates is such that they may show localized ferroelectric domain
formation in liquid phase. Samples were heated at their melting point on glass
slides and then left to cool to room temperature in a desiccator. Differential
Thermal Analysis (DTA) was used to test the effectiveness of this method, and it
was found that the oven preparation created samples with 41% crystallinity,
where both a glass transition and sharp melting peak were observed. DTA was
again used to find a way to create a better amorphous sample. An assessment
of the effect of cooling rate on glass formation was conducted using a Differential
Scanning Calorimeter (DSC). Surface images of a ferroelectric ceramic and the
surface of an amorphous glucose sample were taken using AFM Constant Force
Topography
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